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1 Introduction 
Technologies have been tremendously important for expanding our sphere of 
existence and solving problems. In the years ahead, I envision that technologies will 
play an important role in probing the depths and opening up new vistas of the human 
mind. Interface technologies available in today's modern society can provide 
experiences where people become aware of fundamental attributes and unconscious 
behaviors to which they normally pay little attention as they lead their lives. My 
colleagues and I have developed unique interface technologies based on the 
perceptual characteristics of humans and have had opportunities to introduce them to   
a wide range of people in the technology demos (e.g., [1-4]), presentations at science 
museums (e.g., [5-6]), and art festivals (e.g., [7-9]). Through these exhibitions, I 
realized that experiences mediated by the interface technologies can promote people 
recognize self and aware of new rules as to how they relate to their environments.  
The self-awareness experience and the aesthetic judgment defined by Immanuel 
Kant are analogous in that both are based on subjective appreciation of a phenomenon 
and implication of its universality. This is because the aesthetic judgment is related to 
the senses of being “purposive without a specific purpose” (a foundation of accepting 
existence of a specific phenomenon) and “lawful without a specific law” (a 
foundation of supporting its universality) [10]. Here I conjecture that the self-
awareness experiences by the technologies can be a way of understanding ourselves 
by extending subjective experience to others (aesthetic approach), without assuming 
objective observation (scientific approach). In this paper, I introduce three specific 
themes of the self-awareness experiences motivated by the aesthetic approach: themes 
about constraints of perception (section 2), behavior (section 3), and body (section 4). 
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2 See What You Throw off from Visual Perception 
It is well known that humans actively collect information from the outside world, but 
this inevitably means that they also discard information. Consider vision, for example. 
It is known that when one looks in the direction one wants to see, the eye is moved 
very rapidly, but one will not perceive any movement of visual images. The visual 
information during rapid eye movements is discarded in order to build up a fixed 
stable visual scene. This capability of the brain to construct and maintain “a stable 
world image” is critical for our everyday lives. 
Using an interface technology, we can get a real sense of how we construct stable 
world images. In the interface technology, I and my colleague (H. Ando) and 
supervisors (T. Maeda and S. Tachi) focused on the information that is discarded and 
leveraged this information to develop a novel visual information presentation method 
[2, 11, 12]. To describe the principle of the technology, let us first consider the 
scheme illustrated in Fig. 1(a) consisting of a one-dimensional array of lights that 
moves rapidly back and forth to produce a two-dimensional (2D) visual image. This 
type of visual display is already available on the market (e.g., [13]). An alternative 
scheme is illustrated in Fig. 1(b). In this scheme, which we call “Saccade-based 
Displays,” the array of lights does not move but an observer’s eye movement called a 
saccade is made in front of rapidly flashing lights. The one-dimensional flashing 
pattern during the eye movement is projected onto different locations of the retina, 
and these projections create a coherent 2D image momentarily. Visual displays based 
on this perceptual phenomenon can present full life-size color visual images without a 
projection screen (even in midair) using only a single column of light (Figs. 2), and 
have been used in the field of arts and entertainments [6, 14, 15].  
Generally, the selective culling process of visual images does not raise to the level 
of consciousness, but in our information presentation scheme, the act of seeing itself is 
experienced as one's own personal visual image. This experience makes people aware 
of their own eye movements, which they had never been conscious of before. This 
calls attention to how we perceive the world and how much information we discard.   
 
Fig. 1. Schematic drawing of the information presentation principle using a moving light 
column (a) and that using the observer’s eye movements (b) 
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Fig. 2. Perceived image with observer's eyes static (a). Two LED columns 1.8 m in height and 
one LED column 4 m in height are shown in this photo. An example of perceived images 
displayed with Saccade-based Display (b). Life-size photographic images can be presented (c). 
The images are 128 pixels in vertical and horizontal resolutions with 4-bit color depth.  
Images (b) and (c) were taken with a slow-shutter rotating camera. 
3 Save Yourself from Constraints of Free Will 
With recent advances in personal electronic devices, ubiquitous sensors, and high-
speed networks, technologies have become transparent, and they affect, and 
occasionally control, us without our noticing. Under these circumstances, both 
attributing everything to one's free will and to being forced by the outside world are 
problematic. From this perspective, I and my colleagues (H. Ando and T. Yoshida) 
have devised a scheme, called “Save YourSelf !!!” (Fig. 3), which can create a 
physical experience that enables one to sense “free will” under unseen control [7]. 
The basic principle of the scheme is to distort one's sense of balance using a 
galvanic vestibular stimulation (GVS) interface [16]. The GVS interface (a headset in 
Fig. 3) can stimulate the nerves associated with the three canals in the inner ear with a 
weak current. The GVS causes a lateral virtual acceleration toward the anode and 
makes users feel like their body is lurching or swaying even though they may not be 
actually moving at all. In addition, as they walk it can induce lateral divergence from 
the intended straight line. If GVS control is put into the hands of another person, the 
user can be made to walk in a certain direction. This scenario reflects a situation 
where a person’s behavior is dictated by others. However, “Save YourSelf !!!” is 
based on the scheme of observing one’s own state from an external perspective. In 
this scheme, a participant puts on the GVS interface and walks freely while holding a 
clear plastic bowl containing water with both hands. A monitor-like figurine floats on  
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Fig. 3. Photograph of “Save YourSelf !!!” (© Tomofumi Yoshida)  
the water in the bowl. The movement of the figurine is linked to the participant's 
sense of balance since the data obtained by a direction sensor embedded in the 
figurine is sent to the GVS interface. The participant walks while keeping the balance 
of the figurine floating on the water. In this experience the relation between the self 
and the outside world is externalized, and observing the figurine floating on the water 
(a metaphor of the externalized self) has participants realize the nature of self-identity 
in today’s life. 
4 Real Sense of Life Generated by Touching Heartbeat 
Although we do become conscious of the body under certain circumstances, (e.g., 
when we catch a cold), we are oblivious to the body of self. For example, although we 
know that the heart is indispensable for every human being, we lead our lives without 
paying much attention to it. Here, for a workshop called “Heartbeat Picnic,” I and my 
colleagues (Y. Kawaguchi, K. Sakakura and H. Ando) developed a simple device as 
shown in Fig. 4(a) for reaffirming people’s lives [8]. The participants were asked to 
hold a stethoscope in one hand and a vibration speaker (referred to as the heart box) in 
the other as shown in Fig. 4(b). When the stethoscope was placed on their chest, their 
own heartbeat was output as both sounds and vibrations from the heart box, which 
enabled them to not only hear their own heartbeats but also feel them as vibrations. 
Since the workshop was held outdoors, they were free to move about as if they were 
having a picnic, and they were able to feel the changes in their heartbeat with their 
own hands. Moreover, as shown in Fig. 4(c), by exchanging their heart boxes with 
those of other participants, they were able to feel the differences between their own 
heartbeats and those of others. The experience of touching heartbeats, which is 
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usually impossible, provided the participants with the opportunity to appreciate the 
importance of his/her own life as well as the lives of others. 
Life appreciation workshops are usually held in a natural environment where 
participants can directly experience the abundant life. In every day life, however, 
there are almost no opportunities for us to appreciate our own lives. This workshop is 
aimed at enabling participants to experience the reality of life by evoking the 
imagination through the sense of touch rather than having to escape from their 
modern everyday environment. I believe that the sense of touch enables us to have a 
physical and realistic connection with the wealth of our lives. 
 
Fig. 4. Photographs of “Heartbeat Picnic.” Equipments used in the workshop are stethoscope, 
vibration speaker (heart box), signal processing circuit, and batteries (a). Equipment in use (b). 
Exchange of heart boxes among participants (c) 
5 Conclusion 
One doesn't know the “self” initially, but only gradually becomes acquainted with it as it 
is manifested though interaction with the environment and others. The interface 
technologies described above can provide unique experiences of self with implications 
of the common features of human beings. I hope that feeling unconscious characteristics 
of ourselves broadens perspectives of ourselves and frees ourselves from the constraints. 
Although the notion of applying deep insight into the aspects of “the self” may strike 
one as the realm of philosophical or art practices, it has important implications for 
everyday living and an affinity for interpretation from the viewpoint of aesthetics. 
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